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pressure p of rock in the mantle is given by the 

simple hydrostatic equation 

p = pgy (1-1) 

where p is the density of the mantle rock, g is 
the acceleration of gravity, and y is the depth. The 
solidus temperature (the temperature at which the 
rock first melts) decreases with decreasing pres- 
sure. When the temperature of the ascending man- 
tle rock equals the solidus temperature, melting 
occurs, as illustrated in Figure 1-6. The ascending 
mantle rock contains a low-melting-point, basaltic 
component This component melts to form the 
oceanic crust 

Problem 1-2 At what depth will ascending 
mantle rock with a temperature of 1800°K melt 
If the equation for the solidus temperature T is 

7(°K) = 1700+0.12p(MPa) 

Assume p=3300 kg m~\g=10 m s~ 2 . 

The magma (melted rock) produced by partial 
melting beneath an ocean ridge is lighter than the 
residual mantle rock, and buoyancy forces drive it 
upward to the surface in the vicinity of the ridge 
crest A large magma chamber is formed. Heat is 
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lost to the seafloor, and this magma solidifies to 
form the oceanic crust In some localities slices of 
oceanic crust and underlying mantle have been 
brought to the surface. These are known as ophio- 
lites\ they occur in such locations as Cyprus, New- 
foundland, Yemen, and New Guinea. Field studies 
of ophiotites have provided a detailed understand- 
ing of the oceanic crust and underlying mantle. 
Typical oceanic crust is illustrated in Figure 1-7. 
The crust is divided into Layers I, 2, and 3, which 
were originally associated with different seismic 
velocities but which were subsequently identified 
compositionally. Layer 1 is composed of sediments 
that are deposited on the volcanic rocks of layers 2 
and 3. The thickness of sediments increases with 
distance from the ridge crest; a typical thickness is 
1 km. Layers 2 and 3 are composed of basaltic 
rocks of nearly uniform composition. A typical 
composition of an ocean basalt is given in Table 
1-1. The basalt is composed primarily of two rock- 
forming minerals, plagioclase feldspar and pyrox- 
ene. The plagioclase feldspar is 50 to 85% anorthite 
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Figure 1-6 The process of pressure-release melt- 
ing is illustrated. Melting occurs because the nearly 
isothermal ascending mantle rock encounters pres- 
sures low enough so that the associated solidus 
temperatures are below the rock temperatures. 
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Figure 1-7 Typical structure of the oceanic crust, 
overlying ocean basin, and underlying dep\etec 
mantle rock. 
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E. PROPERTIES OF ROCK 
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F. MANTLE PROPERTIES 

Young's Shear Poisson's 
Depth Density Pressure Gravity Temperature Modulus Modulus Compressibility Ratio 
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